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If we know the net market expectation in an asset, can we use it to predict the return of 
that asset?  
Net market expectation can affect the return of the assets. Many researchers: Shefrin 
(2001), Ziegler (2003) and Buraschi and Jiltsov (2006) show that option- implied volatility smile 
is related to heterogeneous belief and expectation. The slope of out-of-money puts (puts slope) 
reveals the pessimistic believe in a given asset while the slope of out-of –money calls (call slope) 
shows the optimistic believe in a given asset. 
In foreign exchange market, a unit of currency value (base currency) is quoted relatively 
to the unit of another currency (term currency). The options smile’s slope of out- of- money puts 
reveals the afraid of depreciation in base currency while the smile’s slope of out- of- money calls 
reveals the afraid of depreciation in term currency. Also, the summation of these two slopes can 
be regarded as the net market expectation of change in currency. I apply econometric method to 
examine the time-series of the slope of volatility smile: Put slope, Call slope and Smile slope can 
be used for forecasting the change in exchange rate by using currency options for British Pound 
and US dollar from 2010/8/31 to 2012/6/1.  
From our result, it concludes that using the slope of options smile is failed to predict the 
movement in exchange rate. The regression’s result there is no relationship between all the 
slopes of smile and the changing in exchange rate. 
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 Chapter 1 Introduction 
The risk of exchange rate is the common risk of many international companies. To avoid 
the risk, the company may use “Derivatives”. There are 4 common types of derivatives; futures, 
forwards, option, and swap. In this paper we will focus on the option derivatives. Option is a 
derivatives contract between 2 parties; it is the right but is not obligation. One will sell (Short 
position) a rights to the buyer (Long position) with a reference price (strike price) in specify 
future date. Therefore, the put position will afraid of the increasing in price, and call position will 
afraid of the decreasing in price. 
At the given of time one option can increase in price relative to another option in the 
same securities, and in the later time the price goes down. Therefore, investors can gain profit 
from this situation by selling the expensive and then buying the when the price is fall. One 
method to see whether the option is fairly price is by using implied volatility. Often, the implied 
volatility of an option is a more useful measurement of the option's relative value than its 
price. So, with different option strike prices will have different implied volatility which introduce 
into implied volatility smile or skew.  
Implied volatility smile plays very important role in the foreign exchange market. The 
smile graph shows the relationship between strike price (we use moneyness rather than strike 
price) and implied volatility for the given of maturity time. Volatility smile graph describes the 
pattern which in-the-money and out-the-money options have the greater implied volatility than 
at-the- money option.  
1.1 Motivation 
Nowadays, as the foreign exchange market is the largest financial market in the world, a 
deeper understanding exchange rate dynamic is very important. The movement of the currency is 
the risk that can be avoid by using derivatives, options is one alternative. On the other hand, do 
the options can predict the movement of currency? The volatility smile in option is the graph 
which shows the relationship between implied volatility and strike price, can it be used to 


















estimate the heterogeneous believe for an asset. In conclude, if the slope of smile indicates the 
different belief of investors in an asset, then does the slope of smile can impact that given asset? 
We believe that the downside slope of the smile graph means the pessimistic, which refer 
to the afraid of depreciation in base currency. On the other hand, the upside slope shows the 
afraid of depreciation in a quote currency (appreciation of base currency). Finally, the 
summation of these 2 slopes can refer to the net expectation of the currency in the market. 
1.2 Objective 
Nowadays, it is in the debate whether the implied volatility smile is related to the 
heterogeneous belief. Put slope indicates the pessimistic while call slope indicates optimistic in 
any given asset. When we add up the value of these 2 slopes, it implies the net market 
expectation for the asset. As we focus on the foreign exchange market we conduct the empirical 
study of the exchange rate between Great British Pound (GBP) and US Dollar (USD) as the 
sample. Therefore, this paper aims to use the option-implied volatility smile to examined net 
market expectation in currency on the change in exchange rate.  
We use time-series data of the foreign exchange option to create volatility smile graph. 
Then, calculate the slope of OTM puts (out-of-money puts) and OTM calls (out-of-money calls), 
to generate net market belief in currency in each period of time. After that, we will do empirical 
study of the performance of net market belief in currency on changing in real exchange rate. 
Here is the conclusion for our studying’s aims: 
Do the slopes of smile can be used for predicting the change in exchange rate?  
To answer the research question the following sub-questions are outlined: 
 What is the theoretical foundation of the implied volatility smile? 
 How the previous papers apply the option smile to predict the return on 
asset? 



















In this paper the primary focus is on GBPUSD nominal exchange rates and its return 
series. Although other exchange rate is widely tradable on the market, the use of GBPUSD is 
explained by its liquidity as one of the most heavily traded (by volume). Also this thesis use 
single exchange rate series rather than portfolio of currency pairs returns.  
1.4 The structure of the paper 
This paper consists of five chapters.  
Chapter 1 Introduction 
The chapter introduces to others the topic, the importance of this topic and motivation of 
this research. This chapter shows backgrounds and gives brief explanation for research 
objectives for this study. 
Chapter 2 Literature Review and Theoretical Framework 
This chapter focuses on previous studies and introduction of volatility smile. The chapter 
helps to understand the principles of implied volatility smile and include the basic knowledge of 
the option smile. By learning previous researches on related topic can be helped how to apply the 
data to generating smile and the analysis method.  
Chapter 3 Data and Methodology 
The chapter is about data and the procedures of applying the data to be used in the 
regression. Then, we generate the regression to prove the hypothesis. 
Chapter 4 Empirical Results 
This chapter discusses the results of regression. We estimate the result and analysis under 
our hypothesis. 
Chapter 5 Conclusion 




















 Chapter 2 Literature Review and Theoretical Framework 
In this chapter, I present the literature review and theoretical framework of the paper. The 
related literature, the previous research will be included in this chapter. Also, the concepts, 
theories, and definitions outlined in the following sections constitute the basis of the empirical 
study.  First section, I will mention about the previous related literature. Second, introduce to the 
volatility smile and other concept which related to the smile and our using data. 
2.1 Literature review 
The implied volatility smile refers to the variation of the implied volatility with different 
strike price. It is contrast with the assumptions of the Black-Scholes model; options with 
different strike prices should have identical implied volatilities. The variation of the implied 
volatility creates the different shapes of the curve. For example, in the equity market, the implied 
volatility will decrease when the strike price increase, so the curve will be downward sloping. In 
the currency market, the implied volatility decrease and increase again so the pattern this call 
“smile curve” 
An explanation about the relationship between strike price and implied volatility is 
related to Black-Scholes model such as lognormal distributed returns and a continuous Brownian 
motion with a single constant volatility at all times for the underlying stock. In foreign currency 
option, the lognormal distribution is not hold.  If this assumption is hold, the graph of implied 
volatility will show the horizontal line in all strike prices. Two conditions to hold for an asset 
price to have a lognormal distribution are: 
1. The volatility of the asset is constant. 
2. The price of the asset changes smoothly with no jumps. 
In practice neither of these conditions is satisfied for an exchange rate. The exchange rate 
frequently exhibits jumps, so it is far away to have the constant volatility. Additionally, in real 
currency option market is now quoted as the implied volatility with the different Black-Scholes 
delta. This is convenient because when spot and forward rate are fluctuate the currency price can 


















implied volatility quote the dealers don’t have to recalculate the option prices each time the spot 
or forward changes since the single parameter they are interested in is volatility. Therefore, in 
the real currency option market, the implied volatility is fluctuated by different strike price and 
time, which against the Black-Scholes assumption that implied volatility is all constant. 
As we mentioned above that implied volatility smile is frequently shows in currency 
option market, the implied volatility goes down when strike price increase to ATM, then 
increase when strike price go beyond the ATM. There are various reasons to describe the smile 
shape of the option volatility.  Hull and White (1988) and Heston (1993) believe that implied 
volatility smile reflects stochastic volatility; it shows the contradicting with the Black-Scholes 
model which assumes that the implied volatility is constant over time. Dothan (1987) also 
derives an accurate formula for biases in the Black-Scholes model induced by stochastic 
volatility with nonzero correlation between stock returns and return variances. 
Another alternative explanation for implied volatility smile is related to market 
participants or market perception. Bollen and Whaley (2004) examined the relation between net 
buying pressure and the shape of the implied volatility function. They found that changes in 
implied volatility are directly related to net buying pressure from public order flow. Several 
studies such as Shefrin (2001), Ziegler (2003) show investors’ sentiment will affect the different 
believe in an asset, which can lead to implied volatility smile. The slope of out-of-the-money put 
shows the pessimistic beliefs and out-of-the-money call shows the optimistic beliefs.  Also, 
Jiltsov (2006) and Li (2007) reveal that there is the relationship between the volatility smile and 
heterogeneous beliefs of investors. Shu Yan (2009) revealed that the average stock jump size can 
be inferred from the observed slope of option implied volatility smile. Their studies show that 
the heterogeneous belief among investor has the great effect to the option price which explains 
the volatility smile. 
When the patient investor, who is also optimistic, holds a relatively small portion of 






















Buraschi (2007) reveals the differences in beliefs are an important determinant of the 
shape of the option-implied volatility smile.  
Our paper investigates the heterogeneous belief affect foreign exchange rate, by 
estimating the relationship of the option smile which may impact the heterogeneous belief and 
the movement in the exchange rate. We found the 2 main ideas which can be used to estimate the 
movement in exchange rate. We will discuss this in next section. 
2.2 Stock’s return perspective 
We found several papers which use the stock’s return as a dependent variable to 
investigate the correlation between the return of stock and slope of smile which implies the 
different belief among investors, they use the slope of smile ( PUT and CALL) as the 
independent variables. There are also some debates about the irrelevant of stock returns and 
heterogeneous belief. Diamond and Verrecchia (1987) and Hong and Stein (2000) argue that the 
different belief will not affect stock prices since the presence of rational arbitrageurs or market-
makers. However, in reality there are limited arbitrage as described by Shleifer and Vishny 
(1977). Shefrin (1999), Ziegler (2003) and Buraschi and Jultsov (2006), use the stock returns to 
approximate the heterogeneous belief which imply volatility smile slope. 
The method that they use to estimate the market opinion is the slope of the smile: Put 
slope and Call slope. As we mention earlier, the Put slope refer to the pessimistic belief of 
investors, while the Call slope refer to the optimistic investors. Then, they estimate the value of 
the slope by using the ratio of differences of implied volatility of OTM puts(calls) and ATM to 
the differences of moneyness of OTM puts (calls) and ATM. Miller (1977) also had the further 
explore whether change in the put or call slope will associated with future stock returns.  
                                                          



















Then, they run the regression with the others variable which can involve the stock returns, 
such as, book-to-market, earning per share, size.  
The example result from Yi Zhang (2012) conclude that the result are mix, the put slope 
is significantly negatively related to future return but the call slope is not the appropriate to 
examine the stock return. Furthermore, the change in put slope and call slope has the consistent 
with the Miller’s (1977), which conclude as the change in Put slope provide no information 
about the return, whereas the Call slope has negatively related to future return. 
2.3 Exchange rate prospective 
Another mechanism in option to use in estimating the return on currency is risk reversal. 
There are several researches about the relationship between the risk reversal and the return in 
exchange rate. 
Malz (1997) suggested the way to extract information form options to use in explaining 
currency return, Dunis (2000) looked in to the risk reversals on daily frequencies. Kurbanov 
(2010) also use risk reversal to apply in the regression to finding the estimation of the return on 
currency. Risk reversal can be referred as the slope of option smile as we will explain the risk 
reversal in next section. 
By representing the volatility differential for the equally out of the money options (25 
delta) RR represents the slope of the volatility smile curve and contain information regarding the 
skewness of option implied exchange rate moves (Campa, 1994, p.17). 
Since the quotes of RR are directly traded and observable at any point in time in the 
market, the time series of RR may contain information how this expected “skewness” change 
over time.  
We will discuss about these 2 perspectives, the empirical analysis will use both Slope of 
smile and Risk reversal to predict the return in exchange rate. The slope of smile still be 


















put it in our constraint. Additionally, we use 25Delta Risk reversal rather than other delta level, 
because 25Delta is the most active traded and liquid as it mention in Kurbanov (2010). 
2.4 Historical and Implied volatility 
Historical volatility reflects the past price movement of an underlying asset. Historical 
volatility is also referred as the asset's actual or realized volatility. It is helpful to compare the 
volatility of a stock with another stock or compare stock itself over period of time. It is 
expressed mathematically as the annualized standard deviation of the stock's daily returns over a 
specific period. 
In contrast to historical volatility which looks backward to the past, implied volatility 
looks forward. Implied Volatility reflects expectations regarding the stock or market's future 
volatility. It, also, can measure whether options are cheap or expensive. Increasing in implied 
volatility causes the price of the option rise or more expensive while the decreasing in implied 
volatility causes the price of the option fall or become cheaper. Therefore, when the implied 
volatility is high, it is better to sell the option; if it is low, it is worth to buy the option. 
 


















Source: ENTERTOFOREX.COM, http://www.entertoforex.com/Volatility2.html,2009 
The graph compares 1 month historical volatility with 1 month at the money implied 
volatility. As we mention above historical volatility is really statistical volatility measuring the 
actual variation when implied volatility is an expectation of the volatility that the market is 
anticipating. Therefore, the graph shows some gaps between these 2 volatilities. 
Implied volatility can be derived from the option pricing model, the most common model 
is Black Scholes’ model which we will discuss later. 
2.5 Introduction to Implied Volatility smile 
When implied volatility plotted against different strike price, we can observe the shape of 
the graph which is sloping down in the equity market (but after the Crash of 1987, we can 
observe the smile in the equity option in American market). We can easily find the option-
implied volatility smile in the foreign exchange market. The smile graph pattern is downward 
slope when out-of-the-money puts (OTM puts) and upward slope when out-of-the-money calls 
(OTM calls). 
Option prices are often quoted by stating the implied volatility. The Volatility Smile chart 
cannot be plotted without first figured out the implied volatility of the options across each strike 
price using an options pricing model such as the Black-Scholes Model (1973), which is: 
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